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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an image forming device and the 
method thereof capable of accurately aligning respective color 
component images and obtaining a high- quality color image suppressed 
in color slurring. 

SOLUTION: A top signal time measuring part 9 measures the time 
taken to rotate an intermediate transfer drum 4 rotating by following 
a photoreceptor drum 3 once based on a detection signal outputted 
from a top position sensor 5 detecting the rotating position of the 
drum 4 . A top signal generation part 10 generates a timing signal 
showing the timing of starting to form a latent image based on the 
measured result by the measuring part 9. A laser control part 14 
starts to form the latent image on the drum 3 according to a timing 
signal outputted from the generation part 10. 
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CLAIMS 
[Claim(s)] 

[Claim 1] By imprinting the color component image which developed and acquired the latent image 
formed on the photo conductor by the coloring material on an imprint^object The driving means which is 
image formation equipment which imprints said two or more color component images to a record 
medium, and obtains a visible image after piling up two or more color component images on said 
^rint object, and carries out the rotation drive of said photo conductor,^liW®^^lMlf 

• aetega^^^^ 



x0n&. 



bmofcsaid^ati^ 



resolution t 
"Teaiis-^ge^^ 

1 tM^kkiremettt f^sult ^MrtidTj^ ! 



nifeasuremMt niean$, Image formation equipment 
characterized by having the means forming which forms a latent image on said photo conductor based 
on the timing signal outputted from said generation means. 

[Claim 2] Furthermore, image formation equipment indicated by claim 1 characterized by having a scan 
detection means to detect the scan of the light beam for forming a latent image on said photo conductor, 
and the control means which controls the timing which scans said photo conductor by said light beam 
based on the detection result obtained by said timing signal and said scan detection means. 
[Claim 3] Said control means is image formation equipment indicated by claim 2 characterized by 
including a phase control means to control the rate of said motor in order to synchronize the phase of the 
detecting signal outputted to the phase of a speed-control means to control rotation of the scanner motor 
which generates said light beam at a predetermined rate, and the synchronizing signal based on said 
timing signal, from said scan detection means. 

[Claim 4] ^^measurement bj^sajd . m^^ement means'is image formation equipment indicated by any-' 
bf claim L^^^m^^lSScleSed by being carried out in advice of initiation of image formation j 
actuation they are after the power source of equipment is turned onf 

[Claim 5] Said measurement means is image formation equipment with which the time amount which 
two or more rotations of said imprint object take was measured, and said imprint object was indicated by 
any of claim 1 to claim 4 characterized by ou^jitting the mean time which one revolution takes they are. 

[Claim 6] Said generatp^m^^^ any of claim 1 to claim 5 

characterized by the alpi^ 

f|s^^ load the data of arbitration to said counter they are. 

[Claim 7] By imprinting the color component image which developed and acquired the latent image 
formed on the photo conductor by the coloring material on an imprint object After piling up two or more 
color component images on said imprint object, it is the image formation approach of image formation 
equipment of imprinting said two or more color component images to a record medium, and obtaining a 
visible image. The detection step which detects the predetermined rotation location of said imprint 
object which contacts said photo conductor in which a rotation drive is carried out by the driving means, 
and follows and rotates to rotation of said photo conductor, The measurement step which measures the 
time amount of said imprint object which one revolution takes at least based on the detection result 
obtained at said detection step, The generation step which generates the timing signal which shows the 
timing which starts formation of said latent image based on the measurement result obtained at said 
measurement step, The image formation approach characterized by having the formation step which 
forms a latent image on said photo conductor based on the timing signal generated at said generation 
step. 

[Claim 8] Furthermore, the image formation approach indicated by claim 7 characterized by having the 
scan detection step which detects the scan of the light beam for forming a latent image on said photo 
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conductor, and the control step which synchronizes the detecting signal obtained at said scan detection 
step with the timing signal which controls said driving means and is acquired at said generation step. 
[Claim 9] By driving said image support by exposure means to expose in the main scanning direction 
and this direction of image support, the driving means which drives said image support, and said driving 
means A superposition means to superimpose two or more field images, and a maintenance means to 
hold the information which shows the drive period of said image support, Image formation equipment 
characterized by having a generating means to generate the signal which shows the drive timing of said 
image support based on said drive period information, and the control means which controls the drive to 
said each of two or more field images by said driving means based on said drive timing. 
[Claim 10] Furthermore, image formation equipment indicated by claim 9 characterized by having a 
detection means to detect the exposure timing by said exposure means, and a phase control means to 
control the phase of the exposure timing by said exposure means based on the exposure timing detected 
by said detection means, and said drive timing. 

[Claim 1 1] By driving said image support by exposure means to expose in the main scanning direction 
and this direction of image support, the driving means which drives said image support, and said driving 
means The maintenance step which is the image formation approach of image formation equipment 
equipped with a superposition means to superimpose two or more field images, and holds the 
information which shows the drive period of said image support, The image formation approach 
characterized by having the generating step which generates the signal which shows the drive timing of 
said image support based on said drive period information, and the control step which controls the drive 
to said each of two or more field images by said driving means based on said drive timing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which piles up a color 
component image and forms a color picture, and its approach, concerning image formation equipment 
and its approach. 
[0002] 

[Description of the Prior Art] The so-called laser beam printer (LBP) which forms an electrostatic latent 
image by carrying out the exposure scan of the photo conductor, develops a latent image with a toner, 
and is imprinted on the detail paper by the laser beam modulated as image formation equipment 
according to the inputted image information is known. Furthermore, there is a color LBP which forms a 
color picture by using the toner of four colors of yellow (Y), a Magenta (M), cyanogen (C), and black 
(K). In this color LBP, it is one of the main techniques for high-definition-izing to double the location of 
each color component image of Y, M, C, and K. 

[0003] Drawing 1 is drawing explaining the technique which aligns each color component image of Y, 
M, C, and K in the direction of vertical scanning. In addition, below, the equipment which has a middle 
imprint object is explained. 

[0004] In drawing 1, the photoconductor drum 3 is rotating the middle imprint drum 4 with the degree of 
figd time s^e clockwise respectively counterclockwise. First j^^maSon" of Y imapTsftirtel: The 
|§an|^^ installed 
Iljiffi^t^^ from the scanner unit 15, a laser beam is 

outputted and latent-image formation of Y image is started on a photoconductor drum 3. The latent 
image formed on the photoconductor drum 3 is the location where a photoconductor drum 3 and toner 
unit 19y of Y touch, is developed with Y toner and turns into Y toner image. Y toner image is primarily 
imprinted by the middle imprint drum 4 in the location where a photoconductor drum 3 and the middle 
imprint drum 4 touch. After the development by Y toner is completed, the development rotary 20 rotates 
90 degrees and the development by M toner is equipped with it. 

[0005] Also in formation of M image, like formation of Y image, the scan initiation timing of a laser 
beam is taken by the top location detection sensor 5, and the output of a laser beam is started in the same 
part as the latent-image starting position of Y image. And the primary imprint of the development by M 
toner and M toner image is performed in the location same about the rotation location of the middle 
imprint drum 4 as the case where Y toner image is formed. 

[0006] After control with the same said of continuing C and K image is performed and the toner image 
of four colors piles up on the middle imprint drum 4, the toner image of four colors is secondarily 
imprinted on the detail paper by supplying the detail paper on the imprint belt 21 to predetermined 
timing, and contacting the middle imprint drum 4 in the imprint belt 21 by the imprint cam 22. After 
being fixed to the toner image imprinted in the record paper by the fixing assembly which is not 
illustrated, it is discharged out of equipment. 

[0007] Drawing 2 is the timing chart of the image formation sequence of a top Norikazu ream, and the 
output of the top position sensor 5 is attached to one revolution of the middle imprint drum 4, and is set 
once to a low level (drawing 2 (a)). And if the output of the top position sensor 5 is set to a low level, 
the output of a laser beam will be started and formation of a latent image will be started (drawing 2 (b)). 
A latent image is developed to the timing of drawing 2 (c), it becomes a toner image, and a toner image 
is primarily imprinted by the middle imprint drum 4 to the timing of drawing 2 (d). And the toner image 
of four colors on the middle imprint drum 4 is secondarily imprinted by the recording paper to the 
timing of drawing 2 (e). In addition, there is delay of td shown in drawing 2 from initiation of latent- 
image formation to initiation of a secondary imprint. 
[0008] 

[Problem(s) to be Solved by the Invention] In the color LBP with the above image formation sequences, 
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the key points for performing alignment of each color component image correctly, and losing a color 
gap are improving the detection precision of the top position sensor 5 which detects the rotation location 
of the middle imprint drum 4, and preventing the unevenness of the rotational speed of a photoconductor 
drum 3 and the middle imprint drum 4, and a gap. 

[0009] If the detection precision of the top position sensor 5 is important in order to take the initiation 
timing of the latent-image formation shown in drawing 2 (b), and this timing shifts, in a round of a 
photoconductor drum 3 and the middle imprint drum 4, the location of that whole color component 
image will shift. 

[0010] Though the unevenness of rotational speed and a gap are natural, even the secondary imprint of 
drawing 2 (d) is influenced from latent-image formation of drawing 2 (b), and if a gap is in rotational 
speed even if the initiation timing of latent-image formation is exact, the vertical-scanning lay length 
.and the location of each color component image will shift. 

I[001 1] This invention is for solving an above-mentioned problem, aligns each color component image 
} correctly, and aims at offering the image formation equipment which can obtain the high-definition 
! color picture which suppressed the color gap, and its approach. 
[0012] 

[Means for Solving the Problem] This invention is equipped with the following configurations as a way 
stage which attains the aforementioned purpose. 

[0013] The image formation equipment concerning this invention by imprinting the color component 
image which developed and acquired the latent image formed on the photo conductor by the coloring 
material on an imprint object The driving means which is image formation equipment which imprints 
said two or more color component images to a record medium, and obtains a visible image after piling 
up two or more color component images on said imprint object, and carries out the rotation drive of said 
photo conductor, A detection means to output the detecting signal which contacts said photo conductor, 
detects the predetermined rotation location of said imprint object which follows and rotates to rotation of 
said photo conductor, and shows the detection result, A measurement means to measure the time amount 
of said imprint object which one revolution takes at least based on the detecting signal outputted from 
said detection means, Based on the measurement result obtained by said measurement means, it is 
characterized by having a generation means to generate the timing signal which shows the timing which 
starts formation of said latent image, and the means forming which forms a latent image on said photo 
conductor based on the timing signal outputted from said generation means. 
[0014] The image formation approach concerning this invention moreover, by imprinting the color 
component image which developed and acquired the latent image formed on the photo conductor by the 
coloring material on an imprint object After piling up two or more color component images on said 
imprint object, it is the image formation approach of image formation equipment of imprinting said two 
or more color component images to a record medium, and obtaining a visible image. The detection step 
which detects the predetermined rotation location of said imprint object which contacts said photo 
conductor in which a rotation drive is carried out by the driving means, and follows and rotates to 
rotation of said photo conductor, The measurement step which measures the time amount of said imprint 
object which one revolution takes at least based on the detection result obtained at said detection step, 
The generation step which generates the timing signal which shows the timing which starts formation of 
said latent image based on the measurement result obtained at said measurement step, It is characterized 
by having the formation step which forms a latent image on said photo conductor based on the timing 
signal generated at said generation step. 
[0015] 

[Embodiment of the Invention] Hereafter, the technique about this operation gestalt is explained. 
[0016] In order to improve the detection precision of the [detection approach of top location] top 
position sensor, how to manage rotation of a middle imprint drum electrically and generate a top signal 
can be considered by abandoning a mechanical top position sensor and driving a middle imprint drum 
by the stepping motor or the DC servo motor, according to this approach, while a top signal is generable 
in a remarkable precision (precision of several microsecond unit), when using a mechanical top position 
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sensor, the fall of the detection precision by the noise from vibration, a high- voltage generation source, 
etc. which poses a problem is prevented, and the detection precision of a top location can be boiled 
markedly and it can improve. 

[0017] In order to avoid the unevenness of the [drive approach of drum] rotational speed, it is possible to 
carry out or install the big freewheel of moment of inertia in a drive system with few load effects etc. 
Although effectiveness is both to stop the wow and flutter of the whole drive system, even if it says in 
fact that it is made a drive system with few load effects, so big a freewheel cannot be installed as the 
flume which it is limited and installs the big freewheel of moment of inertia. 

[0018] Then, a photoconductor drum and a middle imprint drum are driven with a stepping motor, and 
the configuration which is going to stop the jitter (rotation unevenness) of a long period at least can be 
considered. That is, if the nest drive of the stepping motor is carried out at a photoconductor drum and a 
middle imprint drum, since a cumulative error will not arise in the rotation of a stepping motor, the time 
amount of one revolution is manageable at least. Thereby, although the jitter of a short period remains, 
since the jitter of a long period can be stopped at least, the problem that the die length of each whole 
color component image of the direction of vertical scanning differs can be prevented. 
[0019] Furthermore, in the color LBP which has a photoconductor drum and a middle imprint drum, in 
order to perform alignment of a color component image certainly, moreover, a photoconductor drum and 
a middle imprint drum need to rotate at the same rate to hard flow, respectively. Although a 
photoconductor drum and a middle imprint drum will be driven using one motor in order to make it 
rotate at the same rate, there are three kinds of approaches as follows in this. 

[0020] The primary method shown in drawing 3 A is both drum direct-drive method that carries out the 
direct drive of the middle imprint drum 4 through drive transfer section 6b while carrying out the direct 
drive of the photoconductor drum 3 by the motor 2 through drive transfer section 6a which consists of a 
gear etc. 

[0021] The second approach shown in drawing 3 B is a middle imprint drum follower method which 
makes the middle imprint drum 4 follow in rotation of a photoconductor drum 3 by carrying out the 
direct drive only of the photoconductor drum 3 through drive transfer section 6a, and pressing the 
middle imprint drum 4 against a photoconductor drum 3. 

[0022] The third approach shown in drawing 3 C is a photoconductor drum follower method which 
makes a photoconductor drum 3 follow in rotation of the middle imprint drum 4 by carrying out the 
direct drive only of the middle imprint drum 4 through drive transfer section 6b, and pressing a 
photoconductor drum 3 against the middle imprint drum 4. 

[0023] Drawing 4 is drawing which compared the property of the three above-mentioned drive methods. 

[0024] Both the drum direct-drive method and a photoconductor drum follower method can perform 
electric management of the top location mentioned above. By the middle imprint drum follower method 
by which a middle imprint drum follows to rotation of a photoconductor drum, a top location is correctly 
undetectable with dispersion in the periphery of a middle imprint drum. 

[0025] Although the middle imprint drum follower method and the photoconductor drum follower 
method are good about a gap of rotational speed, as for both the drum direct-drive method, the engine 
performance falls compared with the others. The reason is that there is dispersion in the periphery of 
each drum and the rotational speed of one of drums becomes quicker than another side, although the 
reduction gear ratio of a gear is set up by both the drum direct-drive method so that each drum may 
rotate at the rate of predetermined. 

[0026] Finally, both the drum direct-drive method and a middle imprint drum follower method are 
realizable satisfactory about implementability. The balance of torque transmission is bad and it is 
difficult to realize to drive a photoconductor drum follower method to the small middle imprint drum of 
a load, and to, make the large photo conductor drum of a load follow on the other hand. 
[0027] When the above is summarized, although a photoconductor drum follower method will be the 
most powerful of the three approaches, implementation is difficult for it. Moreover, although other two- 
way-type types are realizable, a middle imprint drum follower method has difficulty in detection of a top 
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location, and both the drum direct-drive method cannot suppress a gap of rotational speed. 

[0028] Although each of three drive approaches mentioned above has merits and demerits, the operation 

gestalt concerning this invention explained below will detect a top location electrically while in addition 

to a middle imprint drum follower method it generates a top signal electrically and suppresses a gap of 

rotational speed. 

[0029] 

[The 1st operation gestalt] Drawing 5 is the block diagram showing the example of a configuration of 
the image formation equipment of the 1st operation gestalt. 

[0030] In drawing 5, 1 is CPU and manages control of the whole equipment according to the program 
beforehand stored in ROM1 2. 

[0031] A motor for 2 to carry out the rotation drive of the photoconductor drum 3 and 4 are [ a top 
position sensor and 6a of a middle imprint drum and 5 ] the drive transfer sections. 8 is a motor control 
circuit and controls Motor Driver 7 which drives a motor 2. When a motor 2 is a 4 phase stepping motor, 
the motor control circuit 8 creates the excitation pattern of four phases of an A phase, a /A phase, a B 
*phase, and a /B phase, and performs rotation of a motor and a halt. 

[0032] Moreover, 9 is the top signal time amount measurement section, and it measures the time amount 

pt is called "turnover time 1 ' below) which one revolution of the middle imprint drum 4 takes by the top 
^position sensor 5 installed in about four middle imprint drum at the time of print initiation immediately 
lafter turning on the power source of equipment, although the middle imprint drum 4 is pressed by the 
? photoconductor drum 3 and it follows to rotation of a photoconductor drum 3 in this operation gestalt - 
.the turnover time of the middle imprint drum 4 - each equipment -- or since it changes with secular 

change also with the same equipment, it is necessary to measure turnover time in advance of image 

formation 

^nM^^lOT^%mp}p 9 M or ^^^S^^^^^^^^^m^^^W^^ of2i mechanical top 
Rpsite s^ correctly. The 

oscillator with which 13" generates J^f^ measure time amount by / 

caiTying out dividing of the reference clock.; " J 
[0034] 14 is a laser control section, after it receives a print instruction from CPU1, takes the 
synchronization of the direction of vertical scanning in each color component image with the top signal 
outputted from the top signal creation section 10, and carries out drive control of the laser component in 
the scanner unit 15. 

[0035] In addition, if an one-chip microcomputer is used for CPU1, the motor control section 8, the top 
signal time amount measurement section 9, the top signal creation section 10, a timer 1 1, and ROM 12 
can be held in one chip, and a miniaturization and low cost of equipment will become possible. 
[0036] According to the above-mentioned explanation, by the middle imprint drum follower method, 
directly, even if it is the configuration that rotation of the middle imprint drum 4 is not manageable, the 
turnover time of the middle imprint drum 4 is measured by the top position sensor 5 installed in about 
four middle imprint drum, and af||§|^ 1 1 based on the measurement 

result, therefore, compared with the case where a top signal is generated by the mechanical top position 
sensor, it can be markedly alike, the high top signal of precision can be acquired, and the alignment of 
each color component image becomes a positive thing. 

[0037] Furthermore, turnover time may be found by measurement of turnover time measuring the time 
amount which not only one revolution of the middle imprint drum 4 but two or more rotations take, and 
averaging the measurement result. If it does in this way, although measurement time amount will 
become long, measurement of turnover time becomes that it cannot be easily influenced by fluctuation 
of a sudden rotational speed. 

[0038] Moreover, not only a stepping motor but a DC servo motor etc. may be used for a motor 2. 
[0039] 
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[The 2nd operation gestalt] Hereafter, the image formation equipment of the 2nd operation gestalt 
concerning this invention is explained. In addition, in the 2nd operation gestalt, about the same 
configuration as the 1st operation gestalt and abbreviation, the same sign is attached and the detail 
explanation is omitted. 

[0040] The block diagram in which drawing 6 shows the example of a configuration of the image 
formation equipment of the 2nd operation gestalt, and drawing 7 are timing charts which show the 
example of timing of operation of this operation gestalt. 

[0041] In drawing 6, 16 is the top signal creation trigger section. CPU1 can set a series of print initiation 
as arbitration by controlling the top signal creation trigger section 16. For example, it is made the 
configuration which can load the value of the counter in the top signal creation section 10 through the 
top signal creation trigger section 16. 

[0042] In drawing 3, the output of the top location center 5 and signal TOPE1* are the top signals 
generated using the timer 1 1 based on the turnover time of the middle imprint drum 4 measured by 
signal TOPM*, and signal TOPM* is usually a top signal outputted from the top signal creation section 
10. Moreover, although signal TOPE2* is the same signal as TOPE1*, in Timing A, the preset value of 
a counter is loaded by CPU1 and the top signal is outputted from the top signal creation section 10. 
[0043] Such a configuration is needed for initiation of image formation canceling being kept waiting 1/2 
round by the maximum round of the middle imprint drum 4 and average. That is, if image formation is 
ready, a top signal can be generated in an arbitration location and image formation can be made to start. 
For example, in drawing 7, originally, although a top signal occurs to the timing of tO, tl, t2, and t3, 
even if image formation ready to Timing A, unless it waits to timing t2, image formation cannot be 
started. 

[0044] If the top signal creation section 10 generates a top signal and zero are loaded to a counter in 
Timing A when the value of a counter is zero, as TOPE2* of drawing 7 shows, a top signal occurs 
immediately, and image formation actuation can be started there. In addition, values not only zero but 
other than zero are sufficient as the value loaded to a counter. Then, after carrying out predetermined 
time progress from Timing A, a top signal is created and image formation actuation can be started. 
[0045] 

[The 3rd operation gestalt] Hereafter, the image formation equipment of the 3rd operation gestalt 
concerning this invention is explained. In addition, in the 3rd operation gestalt, about the same 
configuration as the 1st operation gestalt and abbreviation, the same sign is attached and the detail 
explanation is omitted. 

[0046] In a color LBP, though the top location of each color component image is synchronized correctly, 
if the synchronization with the top signal which shows the rotation location of the middle imprint drum 
4, and BD signal which shows the scan location of a laser beam has not only been taken, the gap for one 
line may produce the formation starting position of each color component image in a part for the gap of 
a top signal and BD signal, i.e., max, in a main scanning direction. 

[0047] In the 3rd operation gestalt, even if the turnover time of a middle imprint drum is not known By 
creating the target signal corresponding to the rotation location of the scanner motor made to rotate a 
polygon mirror for every one revolution of a middle imprint drum, carrying out phase control of the 
target signal, and adding the configuration of controlling rotation of a scanner motor The image 
formation equipment which can cancel a location gap of each color component image nearly completely 
is explained. 

[0048] Drawing 8 is the block diagram showing the example of a configuration of the image formation 
equipment of the 3rd operation gestalt. 

[0049] In drawing 8, 18 is the scanner motor section which rotates a polygon mirror, consists of 
oscillation section 18a, scanner motor control section 18b, scanner motor 18c, etc., and controls rotation 
initiation of a polygon mirror, a halt, etc. based on control of CPU1 . 

[0050] 26 is BD sensor, it is outputted from the laser component 5, detects the laser beam scanned by 
the polygon mirror which is not illustrated, and generates the initiation reference signal of a main 
scanning direction. That is, BD signal turns into a synchronizing signal of a main scanning direction. In 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/20/2006 



• JP,10-020614,A [DETAILED DESCRIPTION] 



Page 6 of 8 



addition, when the polygon mirror of hexahedron is used, it will be attached to one revolution of scanner 
motor 18c, and six BD signals will be generated. 

[0051] 24a is a vertical-scanning control section, 24b is a horizontal-scanning control section, and the 
synchronizing signal for carrying out the synchronousr control of the image processing in connection 
with image formation based on the image clock supplied with an oscillator 23 is generated. In addition, 
an image processing is performed by the image-processing section which is not illustrated. The image- 
processing section communicates with the video controller which is not illustrated, creates the timing for 
generating a video signal, takes the synchronization of vertical scanning and horizontal scanning with 
the top signal TOPE and BD signal, and generates the laser driving signal according to a video signal. 
[0052] At least a scanner motor is a phase comparator, 25 generates a target BD signal, immediately 
after the top signal TOPE was outputted by the top signal creation section 10, and it outputs the phase 
contrast of a target BD signal and BD signal outputted from the BD sensor 26 to scanner motor control 
circuit 18b. Scanner motor control circuit 18b controls rotation of scanner motor 18c so that the phase 
contrast inputted becomes zero. 

[0053] Drawing 9 is a block diagram in which at least a scanner motor shows the detailed example of a 
configuration of the phase comparator 25. 

[0054] In drawing 9, if the top signal TOPE is inputted, after counted value will be cleared and a counter 
27 will generate a target BD signal, it generates a target BD signal again after a predetermined count. 
The phase comparator circuit 29 compares the phase contrast of a target BD signal and BD signal. The 
charge pump circuit 30 changes into control voltage the phase contrast signal outputted from the phase 
comparator circuit 29. In addition, in this example, since phase contrast time amount becomes a 
controlled variable as it is, according to the progress delay of phase contrast, a forward negative control 
electrical potential difference occurs. 

[0055] Drawing 10 is the block diagram showing the detailed example of a configuration of scanner 
motor control section 1 8b. 

[0056] In drawing 10, a counting-down circuit 31 carries out dividing of the reference clock of oscillator 
18c by the predetermined division ratio, and generates the clock in which a criteria rate is shown. The 
rate discriminator 33 compares the frequency of FG (Frequency Generator) signal outputted from Hall 
sensor 32 for detecting the rotational speed arranged in scanner motor 1 8c with the frequency of the 
criteria rate clock outputted from a counting-down circuit 31, and judges the rotational speed of scanner 
motor 18c. 

[0057] While an integrator 35 inputs the judgment signal of the rate discriminator 33 through a register 
34, at least a scanner motor inputs the control voltage of the phase comparator 25 through a register 39, 
and the frequency-gain characteristics determined with an integrating filter 36 perform integral 
processing. The signal outputted from the integrator 35 is amplified by predetermined gain with the 
control amplifier 37, and is inputted into the drive circuit 38. 

[0058] The above motor control circuits of a configuration perform feedback control so that carry out 
the monitor of whether rotation of scanner motor 18c has a target rate by the comparison of FG signal by 
the rate discriminator 33, and a criteria rate clock, it makes rotational speed raise when a target rate is 
not reached, and rotational speed may be brought down, when the target rate is exceeded. However, 
since there is no configuration which controls the phase contrast of FG signal and a criteria rate clock in 
the configuration shown in drawing 10, it will be controlled by the rotational speed which shifted from 
the target rate slightly with the offset voltage of an integrator 35. 

[0059] Although what is necessary is just to constitute PLL in order to realize feedback control from 
which a target rate is obtained faithfully, as shown in drawing 10, in this operation gestalt, at least the 
scanner motor has the composition of pouring the electrical potential difference equivalent to the output 
of the phase comparator 25, i.e., the phase contrast of a target BD signal and BD signal, into the 
feedback loop through a register 39. 

[0060] Here, the loop gain of PLL is set up quite lower than the gain of the rate discriminator 33. That 
is, the resistance of a register 39 is set as 10 or more times of the resistance of a register 34. This is 
because synchronous level luffing motion worsens, while the flattery nature of a target phase will 
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become good, if the loop gain of PLL is high. 

[0061] Thus, the rotational speed of scanner motor 18c is controllable by adding PLL which controls the 
phase contrast of a target BD signal and BD signal to the speed-control loop formation of scanner motor 
1 8c so that BD signal occurs a target period. 

[0062] Drawing 1 1 is a timing chart explaining the example of the above-mentioned PLL control of 
operation. 

[0063] In drawing 11, scanner motor control section 18b is controlling the rotational speed of scanner 
motor 18c so that the phase of a target BD signal (REFBD*) and BD signal (BD*) is in agreement. If 
top signal TOPE3* is inputted into the phase comparator 25 at least for a scanner motor in this 
condition, REFBD* will be outputted by the falling edge of TOPE3*. 

[0064] However, since the rotational speed of scanner motor 18c cannot be changed rapidly, the period 
of BD* does not immediately change. Therefore, the output of the phase comparator circuit 29 outputs 
signal LAG* of a period and L level which is behind the phase of REFBD* in the phase of BD*. In 
addition, signal LEAD* is still H level. The charge pump circuit 30 compounds LAG* and LEAD*, and 
makes them Signal CPUMP. However, since it is necessary to slow down scanner motor 18c when a 
forward electrical potential difference is outputted and the phase is progressing, since it is necessary to 
accelerate scanner motor 18c when the phase is behind, the charge pump circuit 30 is constituted so that 
a negative electrical potential difference may be outputted. 

[0065] And as a result of pouring the positive regulation signal CPUMP as shown in drawing 1 1 into 
scanner motor control section 18b, in the example shown in drawing 11, scanner motor 18c is 
accelerated slightly and phase lag is canceled gradually. That is, the velocity error by the rate 
discriminator 33 mentioned above by PLL control is negated, and the rotational speed of scanner motor 
18c settles in the place which the phase of BD* and REFBD* synchronizes and maintains a balance. 
[0066] Therefore, if image formation is started when TOPE4* is set to L level in drawing 1 1 when the 
phase of BD* and REFBD* synchronizes and a balance is maintained that is, the formation location of 
each color component image can be made correctly in agreement. Furthermore, it cannot be 
overemphasized that PLL control works so that the synchronization with BD* and REFBD* may be 
maintained also during image formation actuation. 

[0067] Drawing 12 is a timing chart explaining the example of the above-mentioned PLL control of 
operation, and that the phase of BD* is progressing from the phase of REFBD* differs from the example 
shown in drawing 11. Therefore, the output of the phase comparator circuit 29 outputs signal LEAD* of 
a period and L level to which the phase of BD* is progressing from the phase of REFBD*. In addition, 
signal LAG* is still H level. And as a result of pouring the negative control signal CPUMP as shown in 
drawing 12 into scanner motor control section 18b, in the example shown in drawing 12, scanner motor 
18c is slowed down slightly and a phase lead lag network is canceled gradually. 
[0068] In addition, in order to make 50% duty of two signals, BD* to compare and REFBD*, and to 
simplify the configuration of the phase comparator circuit 29, the circuit which carries out the bisection 
periphery of each signal may be prepared in front of the phase comparator circuit 29. 
[0069] 

[Other operation gestalten] In addition, even if it applies this invention to the system which consists of 
two or more devices (for example, a host computer, an interface device, a reader, a printer, etc.), it may 
be applied to the equipments (for example, a copying machine, facsimile apparatus, etc.) which consist 
of one device. 

[0070] Moreover, it cannot be overemphasized by the purpose of this invention supplying the storage 
which recorded the program code of the software which realizes the function of the operation gestalt 
mentioned above to a system or equipment, and carrying out read-out activation of the program code 
with which the computer (or CPU and MPU) of the system or equipment was stored in the storage that it 
is attained. In this case, the function of the operation gestalt which the program code itself read from the 
storage mentioned above will be realized, and the storage which memorized that program code will 
constitute this invention. As a storage for supplying a program code, a floppy disk, a hard disk, an 
optical disk, a magneto-optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of a non- 
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volatile, ROM, etc. can be used, for example. 

[0071] Moreover, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that OS (operating system) which is 
working on a computer is actual, based on directions of the program code, and the function of the 
operation gestalt mentioned above by performing the program code which the computer read is not only 
realized, but was mentioned above by the processing is realized. 

[0072] Furthermore, after the program code read from a storage is written in the memory with which the 
functional expansion unit connected to the functional expansion card inserted in the computer or a 
computer is equipped, it cannot be overemphasized that it is contained also when the function of the 
operation gestalt which performed a part or all of processing that CPU with which the functional 
expansion card and functional expansion unit are equipped based on directions of the program code is 
actual, and mentioned above by the processing is realized. 
[0073] 

[Effect of the Invention] As explained above, according to this invention, each color component image 
can be aligned correctly and the image formation equipment which obtains the high-definition color 
picture which suppressed the color gap, and its approach can be offered. 
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